Electromagnetic structure functions of nucleons and the total photoabsorption cross sections
The electromagnetic structure functions of nucleons and are connected with the total absorption cross sections of a virtual photon with transverse or longitudinal polarization by the simple relations:
Where is squared transferred momentum, is lab system energy of the photon, We know that GVDM is inefficient for large Q 2 .
And this diagram represents schematically the contribution of -channel in Compton scattering amplitude.
Perturbative QCD models are not sufficient for a description of electromagnetic structure functions in the region of small Bjorken x and Q 2 . 1)The family of vector mesons with infinite numbers of particles: ρ, ρ 1, ρ 2 , …, ρ n , … , etc.
2)The concrete mass spectrum of vector mesons. In the models with "soft-wall" square of meson mass is proportional to the number of meson .
4
The following two modern approaches for a description of hadrons are typical:
1) holographic dual of QCD ("hQCD"), We used the simplest model of VN-scattering: two-gluon exchange approximation. For a calculation of the corresponding diagrams one must know, in particular, −-wave functions of the mesons.
In a relativistic constituent quark model these wave functions are obtained from the Bethe-Salpeter (BS) equation ( Solutions of this equation, its eigenfunctions and eigenvalues are well known. We will use them for a description of the ρ-family.
Model of the hadronic amplitudes (mass spectrum) 8 The mass spectrum of radial excitations is given by the ratio :
(We assume that is a constant (i.e., is independent on M). In this case the meson mass spectrum has this form.) 
Cut-off factors 12
The first stage of the photoabsorption process is the gamma-qq -transition. The differential probability of this transition is given by this expression x is the fraction of the photon 3-momentum carried by the quark. An invariant mass of the-pair is this It follows from here that, at fixed invariant mass of the-pair the relative part of pair's phase volume having smaller then is given by this expression
Where η is cut-off factor, which is proportional to the part of pair's phase volume More accurate expressions are given in the paper Bugaev, Shlepin, Phys.Rev.D67:034027,2003)
Is the transverse momentum.
GVDM formulas modification 13
To take the cut-off into account in GVDM formulas the cut-off factors must be introduced: ( 
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To achieve a good agreement with the experimental data accounting for the hard contribution is required.
Result of the calculations for the structure function 
The good agreement with the available data in the region of small x (x < 0.003, Q 2 < 100 GeV 2 ) is obtained.
